offered the chances of radical treatment, and of these few the majority are too advanced in disease to have more than a palliative operation performed. Of those who actually have their disease removed, a considerable proportion die as the result of the operation, and, of those who recover, many succumb to recurrence almost as soon as if they had never been treated.
If we concentrate our attention upon the few ideal cases which come to the surgeon in good time, we are impressed with the splendid thing that surgery can do for cancer of the stomach. But if we take a large view of the disease in the aggregate of all its victims, we must be depressed by the very little that is done. The reasons for this deplorable state of affairs is not far to seek. The blame-if blame there beattaches almost equally to the public, the general medical practitioners, and to the surgeons. The public and the medical practitioners do not believe in the possibility of radical cure of the disease. Consulting physicians waste valuable time in employing various recondite methods of diagnosis. The surgeon is too often only called in as a last desperate resort, when neither sophistry nor science can any longer doubt that the patient is in the clutch of a rapidly fatal disease. And the surgeon, with the few cases that do eventually reach him, is tempted to perform palliative operations on patients that had better be left to the solace of morphia, and to attempt radical operations in patients too ill to recover from them, or in whom total removal of the diseased area is impossible.
And the physicians, general practitioners, and public are likely to be more impressed by the deaths and recurrences than by the successes, especially as the former tend to confirm their adverse prejudices against surgery.
My object in narrating all the cases in which I have performed the radical operation for cancer of the stomach, and in collecting the results of other writers, is to emphasize the following points : -(1) That there is a good prospect of cure in early cases;
(2) That exploratory operations should be performed for diagnostic purposes in all doubtful cases;
(3) That the immediate operative mortality may be greatly reduced by operating in two stages; (4) That a more systematic attempt should be made to remove the whole of the associated lymnphatic area;
(5) That the limits of operability, both for palliative and radical treatment, should be more rigidly defined, so as to lessen, if possible, the number of surgical failures.
First operation, September 7, 1906 : Median incision. A hard nodular mass found on the lesser curvature of the stomach near the pylorus. No adhesions or enlarged glands. A posterior gastro-jejunostomy by direct suture with two rows of continuous thread stitches. She had a little vomiting after the operation, but since then has been; taking fluids well and making good progress.
Second operation, September 14, 1906 : Partial gastrectomy. Both stomach and duodenum were divided between two clamps after ligature of the vessels in the curvatures, and then each was closed by a double row of sutures. Shock was slight. Part removed consists of the pyloric end of the stomach, including 4 in. of the lesser curve and 5 in. of the greater curve. A nodular growth is projecting into the lumen of the pyloric canal and blocks it completely. It begins abruptly at the duodenal end of the stomach and extends 2 in. along the lesser curve and 1 in. along the greater. Portions of the less and great omenta are attached. Microscopically, the growth was a spheroidal-celled carcinoma..
After-progress was perfectly satisfactory, and she left the hospital within one month. For about seven months her health was good and she gained 16 lb. in weight, and could eat ordinary food without pain or vomiting. June 1, 1907 : Saw her with Dr. Taylor on account of an obscure illness. She lay in bed in a very drowsy condition, saying she felt very bad. There were absolutely no physical signs of growth or other disease' in the chest or abdomen. Urine was scant and albuminous. Some soft. swellings were present on both sides of the neck, but these were very indefinite and did not feel like glands. For six weeks longer she suffered from symptoms of cystitis, retention of urine, and ureamia, from which she died on July 10, 1907 . No post-mortem was allowed. CASE III. F. W., aged 66, sent to the General Hospital by Dr. Blackley on September 2, 1906 , complaining of pain after food. History: Loss of flesh (amounting to about 1 st.) and appetite since the beginning of the year. Pain of a moderate character for last three months. Vomits a large amount occasionally. No bleeding. Condition: Healthy-looking and well-nourished man, of good physique. Well-marked dilatation of the stomach, which easily holds 4 pints of fluid. When distended with air, the greater curvature reaches 3 in. below the navel. A well-marked peristaltic wave from left to right across the gastric area. Fig-seeds Surgical Section1 retained in the stomach for twenty-four hours. Free hydrochloric acid absent. An indefinite resistance is felt to the right of the mid-line above the navel.
First operation, September 12: A growth was found almost confined to the pylorus. A very remarkable tortuous and dilated condition of the mesenteric arteries and branches of the caeliac plexus existed. A posterior gastro-enterostomy by double-thread suture. The opening was made through the meso-colon to the right of the middle colic artery. He made a good recovery from this except that on the second day there was a rather severe haematemesis, which was stopped by ilx of adrenalin chloride (1 in 1,000), given in water by the mouth.
Second operation, Septemnber 19: Partial gastrectomy. The only noteworthy point was that the anastomosis opening had been made too near the pylorus, so that the gastric incision could not be miiade as far from the growth as was desirable. He made a rapid and complete recovery.
Mass removed consists of the much-thickened pylorus with about 1 in. of healthy gastric and duodenal mucous membrane at each end. The circular muscle is much hypertrophied, as seen in longitudinal section through the part removed. The pyloric outlet is practically completely occluded. The growth itself is seen in section as a white sclerosing scirrhus sharply ending towards the duodenum, but fading off towards the stomach gradually.
After history: Between November, 1906, and November, 1907, his progress was uninterrupted; he increased from 10 st. to 11 st. 12 lb. On November 25, 1907 , he suddenly developed jaundice without any pain, and this gradually became more serious. In the beginning of 1908 a weeping sore formed at the umnbilicus, and soon after a nodular growth could be felt beneath the scar. Considerable bleeding took place from this spot and melwna became well marked. Death occurred on April 15, 1908 -nineteen months after the operation. CASE IV. J. M., aged 55, admitted to the Cossham Hospital on August 27, 1907 , under the care of Dr. Nixon, suffering from abdominal pain and vomiting. History: Has had pain after food for the last five years. Vomiting began one year ago, and has been much more frequent during the last few months, during which time he has lost flesh rapidly. Condition: Looks extremely ill and emaciated. The stomach cannot be definitely outlined, but at times there is a peristaltic wave from left to right. Just above the umbilicus to the right there is an area of resistance. He vomits about once each day, bringing up a large quantity at a time. Fig-seeds and grape-stones taken on August 31 were recovered from the stomach washing on Septenmber 2. Free hydrochloric acid absent.
First operation, September 6, 1907 : The stomach was greatly dilated and dropped, so that the lesser curvature lay only just above the umbilicus. A hard nodular mass occupied the pylorus. A posterior gastro-enterostomy was done, and a piece of the anterior part of the pyloric mass removed in its whole thickness for microscopical examina-FIG. 1. Section of the inner surface of the anterior part of the pylorus from Case IV.
The chronic inflammatory changes of a gastric ulcer are well shown.
tion. He recovered rapidly from this operation. Sections of the piece removed ( fig. 1 ) showed nothing but fibrous tissue in its main mass and a piece of mucous membrane, which evidently formed the edge of a chronic ulcer. In spite of this, however, I was very doubtful as to the possible early malignancy of the-growth as it had felt so hard and nodular. I therefore fully explained the matter to the patient, who unhesitatingly decided to have it excised.
Second operation, September 18, 1907 : The pylorus, together with about 4 iin. of the adjacent stomach-wall and 1 in. of duodenum,' Surgical Section was excised, the remaining parts of the stomach and duodenum being entirely closed. From the posterior part of the pyloric mass sections were taken, and these showed an early malignant infiltration of the stomach-wall, in the region of the dense scar tissue of the former ulceration ( fig. 2 ).
Recovery was uninterrupted as far as the wound was concerned, but he often had attacks of pain and vomiting, bringing up from 1 pint to 2 pints of fluid. He made decided progress in spite of this, gaining several pounds in weight each week. I thought that the vomiting must be due to the downward sagging of the stomach, which now had no pyloric attachment.
Probably this displacement temporarily kinked the Section of the posterior part of the pylorus from Case IV. The muscular wall of the stomach is invaded by irregular epithelial acini. A very early stage of carcinoma. anastomosis opening. However this may have been, the symptoms gradually disappeared, and he since has been in good health. In answer to a letter of inquiry written on June 8, 1909 , he says that he is entirely free from pain, and that he has no vomiting. He can take ordinary food, but that it must be soft and well cooked. If he takes hard, lumpy food, it is apt to cause pain and vomiting. He is able to do light work as a gardener, and concludes: "I and my friends reckon it almost like a miracle; I am like one brought back from the dead and restored to life and health again." His weight, which was 5 st. 7 lb. on leaving the Hospital, is now 8 st. 5 lb.
J. V., aged 32, a labourer, was sent to me by Dr. Llewellyn at the Cossham Hospital on August 12, 1908, suffering with pain and vomiting. History: No previous illness. For some months he had had pain after food, and for six weeks vomiting in large quantities has occurred every evening. Condition: A thin, well-built man with rather a yellowish tinge in his complexion, which he says he has always had. A small hard mass is occasionally felt under the right hypochondrium, but it often disappears. On August 17 a distinct contraction wave was seen and felt in the epigastrium. He vomits between 2 pints and 4 pints of fluid at a time, nearly every day, and it is noticed that the lump is only felt just after the stomach has emptied itself. When the stomach is filled with air it extends midway between the navel and pubes. Free hydrochloric acid is present in the gastric contents.
First operation, August 21, 1908: The stomach was much dilated, and the pylorus occupied by a hard growth evidently of malignant nature. A posterior gastro-enterostomy was performed by simple suture. He recovered well from this, and was able to take fluid food without sickness.
Second operation, September 1, 1908: The growth was excised with the neighbouring parts of the duodenum and stomach. The aftercourse was uneventful, and he made rapid progress. He weighed 9 st. 7i lb. on his discharge on September 24. He is now at work as a cowman, and he can eat anything, having neither pain nor vomiting. He weighs 11 st. 3 lb. (June, 1909), and has grievously disappointed his speculative friends who had taken out a policy on his life! Microscopical report: The deep layer of mucous membrane is transformed into typical adenoid cancer, and tubules of the growth penetrate deeply into the muscular tissues. There are also a number of large spheroidal epithelial cells, especially in the submucous tissue, like those of spheroidal-celled carcinoma. CASE VI. E. B., aged 38, married woman, sent to me at the Cossham Hospital on September 2, 1908, by Dr. Llewellyn, suffering from pain and vomiting. History: She has had six children, the last four-and-a-half Surgical Section months ago, since which time her present symptoms began. Constipation was first noticed, and it has become more obstinate lately, so that she goes for several weeks without an action of the bowels. Vomiting set in soon after the constipation, and has also increased, so that lately she vomits everything she has taken. Pain in the epigastrium occasionally. She has lost 11 st. in weight during the past two months. Condition: Thin and very miserable woman. Her complexion is a yellowish-brown. The abdomen is slightly distended. A movable mass, about the size of a hen's egg, felt on the right linea semilunaris on a level with the navel. This is evidently in the pylorus, as its position changes when the stomach is distended. Free hydrochloric acid was present. The patient's disposition was gloomy and despondent in the extreme, and at first she refused any operation, but then consented, saying she was sure she would die. Feeling sure that she would never submit to a second operation, I decided to make the anastomosis and excision at the same time.
Operation, September 11, 1908: Posterior gastro-enterostomy by simple suture, followed by removal of the pylorus, which was the seat of a malignant growth, together with a large part of the stomach and a small piece of the duodenum. The whole procedure occupied one hour and a half, and she had much shock at its close; but she rallied from this, and continued to do well for six days.
On September 17 she began to vomit slightly, but this continued and became worse, and for the next four days she was constantly sick, bringing up a few ounces at a time of bile and mucus. Stopping food by the mouth, and feeding by the rectum, had no effect upon the sickness. I thought there must be some kinking of the intestinal loop concerned in the anastomosis, and I would have operated again, but that the patient refused and said she wished to die. On September 20 she consented, and the abdomen was re-opened. There was no peritonitis, and all appeared normal. The efferent loop of the jejunum was rather sharply bent at the junction of the stomach, and I therefore made a communication between the afferent and efferent limbs of this loop. After this the vomiting ceased, but she became more melancholic than ever, and there was the utmost difficulty in getting her to take any food at all. Her mnind became quite deranged, and she was occasionally restless. She gradually sank and died on September 28.
Microscopical report: Section shows great thickening in the submucous tissue composed of small round cells thickly sewn with large round epithelial cells. The latter penetrate the hypertrophied muscle layer throughout its entire thickness. The surface of the mucous membrane over the growth in the submucous tissue is intact and normal. Spheroidal-celled carcinoma. CASE VII.
R. H., aged 54, always in good health until twelve months ago, when he began to suffer from " indigestion." During the last six months there has been vomiting after all kinds of food, at varying intervals of six to twelve hours after meals. Pain has been dull in. the epigastrium, and a little in the left shoulder. Lost weight to the extent of 28 lb. in six months-3 lb. in the last week. No haematemesis or melena.
Present condition, June 7, 1909: Patient is very emaciated, weighing 7 st. 9 lb. In the epigastrium there is a well-marked tumour, rather smaller than a fist, and varying in consistency from time to tilmie. It is distinctly hard and nodular at its right extremity, the left being smnooth and elastic. The nodular part was regarded as the pyloric growth, and the smoother portion the hypertrophied antrum pylori. This proved to be correct at the operation. The whole mass moves with respiration, descending below the umbilicus. The stomach contents showed an absence of free hydrochloric acid, presence of lactic acid and of numerous Oppler-Boas bacilli. On washing out the stomach, which held 3 pints, the fluid was ejected with great force, due, no doubt, to the muscular hypertrophy of the organ. June 12, gastro-enterostormy: Median incision. There was considerable shock on handling the viscera, the pulse becoming imperceptible. This improved after strychnine. A hard nodular mass was found occupying the pylorus and infiltrating the whole lesser curve of the stomach. Several hard glands were felt in the small and great omenta.
No adhesions or growths in the liver. A posterior gastro-enterostomy was performed, the loop of jejunum being brought through the transverse meso-colon and through the gastro-colic omentum to the stomach. Double-continuous-thread sutures. A quart of hot saline was poured into the peritoneal cavity before closing the abdomen with through-and-through silkworm gut sutures. After-progress was all that could be desired. The patient was soon able to take soft food and had no vomiting. June 24, partial gastrectomy: Incision re-opened. The great omentum was adherent by its tip to the root of the mesentery near the ceecum. This was broken down. The small omentu-m was divided just Surgical Section below the liver and the coronary artery divided between clamps near its origin just above the pancreas. It was difficult to secure, owing to the large glands in its neighbourhood. The great omentum was then turned up and separated from the front of the transverse colon up to the gastroenterostomy opening. The peritoneal base of the great omentum was next stripped off the upper surface of the transverse meso-colon and from the front of the pancreas. The stomach and duodenum were cut through between forceps, and the whole mass removed after ligature of the gastro-duodenal and pyloric vessels. The duodenum was closed by a double purse-string suture. It was necessary to remove a further part of the stomach, owing to the presence of infected glands in the lesser curvature. The section of the stomach extended from the right of the cesophagus to the middle of the great curve. The stomach opening was closed by double-continuous-thread sutures. Many bleeding points had to be tied over the head and anterior surface of the pancreas. After saline transfusion into the peritoneal cavity the pulse revived, and the wound was closed with gauze dressing. Patient died about two hours after the operation.
The parts removed are shown in figs. 3 and 4 . The specimen consists of about 1 in. of duodenum and 4 in. of stomach. The wall of the latter is densely infiltrated with new growth, which is most prominent along the lesser curve, where it forms a nodular mass beneath the mucous membrane and on the peritoneal surface. A further portion of stomach was removed towards the cesophagus in order to get beyond the new growth in this position. Several involved glands were present in the lesser carve. The posterior view shows the peritoneum stripped off the head of the pancreas, which is connected to the root of the great omentum. Microscopically, the growth is a spheroidal-celled carcinoma with a large proportion of fibrous tissue. The coronary lymph-gland, the tip of the great omentum, and the root of the mesentery contained similar growths (figs. 5 and 6). A part of the specimen removed from Case VII. A, great omentum; B, subserous growth; C, infected gland over the pylorus; D, duodenum; E, hypertrophied muscle layer; F, submucous growth. A further piece of the stomach was removed near B in order to get beyond the margin of the growth. The parts removed fromi Case VII seen from behind. A, great omentum (cut short) ; B, points into the cavity of the lesser sac of peritoneum; C, peritoneum from the front of the pancreas; D, duodenum; E, infected glands at the lesser curve; F, one of the sub-pyloric glands; G, gastro-duodenal artery; H, penitoneum joining base of great omentum to the layer in front of the pancreas; I, cut distal end of the stomach. (Two-thirds natural size.).-This is an actual representation of the parts removed by the method described at the end of the paper. The tissues at C, H, and A were all full of cancer, but would have been left behind by the usual operation.
occurrence. The abdomen is normal in appearance, slightly tender over the right side, the right rectus being held somewhat rigid. No tumour can be felt. There is a good deal of stomach splashing. Gastric contents after a test meal show the following: Total acidity, 0'438 per cent.; free hydrochloric acid, 0,0146 per cent.; combined hydrochloric acid, 0'0292 per cent. No lactic-acid or Boas-Oppler bacilli. Diagnosis of gastric cancer made on account of the rapidity of development of the symptoms, the comparative slightness of the pain, and the diminished hydrochloric acid. September 22, operation: Posterior gastro-enterostomy, with removal of a hard mnass from the under surface of the liver. A nodular growth occupied the back of the pylorus and extended about 1 in. along the lesser curvature of the stomach. The pylorus was adherent to the liver. On separating these adhesions a hard, nodular mass was found lying apparently in the longitudinal fissure of the liver. It was removed with a piece of the liver tissue, and a posterior gastro-enterostomy performed. A good deal of oozing from the hepatic wound necessitated a gauze drain. The mass removed consisted of dense fibrous tissue and calcareous stones. A subsequent leakage of bile proved it to have been the gall-bladder. He made a rapid recovery, and by September 30 the wound had healed. October 8, opening and draining an abscess: On opening the abdomen to complete the operation a small collection of non-offensive pus was found at the site of the gall-bladder resection. This was packed and further procedures abandoned. From the pus a Streptococcus facalis was grown in pure culture, this having probably come from the stump of the gall-bladder.
October 22 (one month after gastro-enterostomy), partial gastrectomy. There was considerable trouble in separating adhesions between the pylorus and the liver. About one-third of the stomach was removed with the greater part of the great omentum. Several enlarged glands were present in the omentum and also in front of the head of the pancreas. These were all removed. The stomach and duodenum were separately closed. Wound closed, a cigarette-drain being left in the upper angle. Recovery was good. There was somne leaking, after the drain was removed, of fluid which excoriated the skin (? leaking from the pancreas or duiodenum). The patient was able to eat well without any pain. The wound was healed by November 7, and he left hospital on November 12. His weight on December 7 was 9 st. 5 lb., as compared with 7 st. 11 lb. before operation.
Surgical Section
Section from the The specimen removed consists of the pylorus and part of the duodenum, being 4-in. in length. The great omentum is attached to the lower border of the specimen. There are several enlarged glands in the greater and lesser curves of the stomach. The pylorus is thickened and nodular, and its orifice is practically closed. The pyloric thickening runs along the lesser curve for about 1 in.
Microscopically all the coats of the stomach are thickened with much round-celled infiltration. No evidence of malignancy could be found in the section taken nor in the glands. Possibly, therefore, this was merely a simple ulcer, or possibly we have not yet discovered microscopically the malignant area.
AETIOLOGY.
Age and sex are factors of uncertain import in cancer of the stomach. The great majority of the patients are men aged between 40 and 60, but female and young cases are frequent.
My series include six men and two women, and all were well over 50 except two cases-one man and one woman. Makkas [35] gives the ages in 167 cases submitted to resection as: The exact relation between chronic ulcer of the stomach and cancer is difficult to determine. If the clinical history is taken as the criterion of the pre-existence of an ulcer then about one-eighth of the cases present it. Stumpf [46] described its occurrence in six out of forty-seven cases which were submitted to operation (12 per cent.). In my fourth case, a typical instance of this condition occurred in a man aged 55, who had for five years suffered all the tortures of ulcerative dyspepsia. At the time of the operation the malignant process was so limited that only at one spot out of three examined was it found. But, apart from these undoubted cases of ulcers which long run a chronic course and finally become malignant, there are two other conditions in which simple ulceration and cancer are associated or confused. On the one hand, an ulcer may become malignant very soon after its origin. This is difficult of proof, but, judging from the analogv of cancer in other parts, it is very probable. For examlple, a septic ulcer at the side of the tongue due to a carious tooth will become nalignant in a few inonths; on the other hand, chronic inflammatory disease may so mimic malignancy that nothing but a minute microscopical examination can prove its nature. This point will be referred to again under the heading of "Diagnosis."
In cases which eventually come for surgical treatment the symptoms have generally been well marked for many months. In my series, apart from the case preceded by a gastric ulcer, the duration was two, four and a half, eight, nine, twelve, and twelve months, with an average of about eight months. Other writers give similar figures. It is quite clear, therefore, that in the great majority of cases a most unreasonable and unnecessary delay takes place before surgical means are considered. Three months ought to be ample time in which to carry conviction both to the patient and his doctor that the matter is one which demands radical treatment. Unfortunately, what usually happens is that three months is spent by the patient in vague uneasiness, which he treats by homely or quack remedies; for another three months he places himself under the care of a general practitioner, who goes through a long routine of diet and medicine; then perhaps three more precious months are spent under the observation of a consulting physician, who employs various recondite methods in the diagnosis of his case; and, finally, as a last desperate step, the surgeon is consulted, and it is no wonder that under such circumstances the majority of cases will permit of no curative treatment.
SYMPTOMS, SIGNS, AND DIAGNOSIS.
It seems to me that this part of the subject has been made unnecessarily complicated by undue stress having been laid on exceptional cases and complicated tests. In every one of my series the three cardinal symptoms of pain, vomiting, and rapid emaciation were present. Of these I would regard emaciation as the most significant.
Emaciation.-Makkas [35] , in speaking of over 600 cases of cancer of the stomach, states that in not one did this sign fail; and, further, the loss of flesh is of sudden onset, rapid and steady progress. A man with cancer of the stomach will generally lose as much weight in three months as a patient with gastric ulcer does in a year; and, conversely, MH-20 the gaining of weight is the only condition which justifies the continuance of palliative treatment in an otherwise doubtful case. It is true that patients.with cancer of the pylorus often gain flesh rapidly after a gastra-eapterosto'my, but I doubt whether this could ever happen as the result of sii4ple dieting. Great significance ought to be attached to the fact that a patient can often tell when the loss of flesh began, and how much it has amounted to, which indicates that a chanige has taken place of so definite a character as to arrest the patient's attention and make him weigh himself. Pain is a deceptive symptom here as in most other cases of malignant disease. It is the comparative painlessness of early cancer that is its most dangerous characteristic. Just as a scirrhus of the breast is much less painful than a mastitis of similar duration, or a cancer of the rectum than a fissure of the anus, so cancer in the stomach is, in its early stages, much less distressing to the patient than an ulcer. Probably the early pain is due rather to the coincident dyspepsia than to the growth itself. It is of a dull and heavy character, and is usually much relieved by vomiting. Careful dieting and gastric lavage readily cure the early cancer pain, and this amenability to treatment is another feature which is deceptive as regards diagnosis.
Vomiting.-This sign is of almost constant occurrence when the pylorus is affected, and then it has the well-known features associated with gastric dilatation. That is to say a large quantity of sour-smelling material is brought up once or twice a day. Makkas [35] , in 105 cases of pyloric cancer, found that 73 per cent. had vomiting. The percentage was only 53 in those cases where the cancer did not affect the pylorus.
Tumouir.-The occurrence and characteristics of a tumour caused by cancer of the stomach present several points for discussion. In my own cases, in only three out of eight, was a definite tumour present. In one case a tumour was sometimes absent and sometimes present. In two cases. there was a sense of resistance, and in two there was nothing abnormal palpable. Stumpf [46] gives the proportion of operable cases in which a tumour is present as 51 per cent., and Makkas [35] as 79 per cent. (132 out of 167), Mizokuchi [39] as 70 per cent. (43 out of 61). And hence it is quite incorrect to say that any case is too far advanced for radical operation if a tumour is present. A sense of resistance or tumour caused by cancer of the stomach may be due to several distinct factors. In the first place there may be merely a hardening of the rectus muscle over the diseased viscus. Probably this is not so frequent as in cases of gastric ulcer. Then there is the muscular spasm of the pyloric antrum associated with stenosis. It is this which accounts for the transient or occasional tumour noted in my fifth case. If the patient was given a solid meal, or even if the stomach was merely blkwn up with air through a stomach-tube, the tumour would certainly make its appearance just under the right costal margin; but when he was kept quietly in bed on light food, not a trace of tumour could be felt. I have elsewhere [18] published another still more remarkable instance of this intermittent tumour. The patient was a young woman, aged 29, who came to the hospital for an epigastric tumour, and because after two days in bed on milk diet it disappeared she refused to have any operation and left the hospital. Within a fortnight she returned with acute dilatation of the stomach and a wellmarked tumnour of the pylorus. She died within a few hours of readmission; but post-mortem examinatiQn showed no gross tumour, although the microscope revealed early cancer of the pylorus with marked muscular hypertrophy. This type of tumour is exactly comparable with that associated with some forms of intussusception. It is not merely a transient hardening but a long-continued tonic contraction. Then there is the tumour caused by the new growth itself. This will be hard, and in thin subjects it is felt to be nodular. Lastly, the tumour may have grown into the parietes or extended into the peritoneum, liver or glands, and this will cause a fixed and well-defined mass of almost hopeless augury. When the tumour is due to a cancer of the pylorus it appears first a little to the right of the m:id-line above the navel. It is almost always lower than the normal transpyloric line, because the stomach has undergone dilatation and downward displacement. It is fully mlovable and much more marked sometimes than at others. As the disease progresses the tumour assumes more definite characters. It is hard and nodular and extends upwards and towards the right, or it becomes fixed to the parietes as a part of an indefinite mass.
Dilatation with marked gurgling and visible peristalsis occurs only in a few cases. This is probably due to the facts that the course of the disease is too rapid to allow of a great degree of muscular hypertrophy, and later in the disease the stomach-wall becomes so infiltrated with cancer that it cannot dilate or contract. The only case in which I have seen very well marked rhythmic peristalsis was my fourth case, in which an ulcer of five years' standing had preceded the cancer; and I am disposed to think that visible gastric peristalsis is always suggestive of a simple stenosis of the pylorus preceding the cancer.
Chemical Changes in the Vomit.-In the majority of advanced cases of cancer of the stomach free hydrochloric acid is absent and lactic and other fatty acids are present; but, as we are considering early rather than advanced cases, these tests are not very much to the point. IA my own cases free hydrochloric acid was absent in 5 and lactic acid present in 3 out of 7 in which these signs were noted. Makkas' [35] figures relating to these reactions in 167 cases are Stumpf [46] states that free hydrochloric acid was present in only 3 out of 47 cases submitted to resection. These figures all show that the absence of free hydrochloric acid occurs in the majority of cases, but the all-important point is that this sign is not invariable, and its presence or absence should only be taken in conjunction with other evidence. It is evident that a profound alteration in the gastric secretion will not be likely to take place until the disease is far advanced, and it is just as unreasonable to consider a case to be non-malignant because free hydrochloric acid is present as it would to call any tumour of the breast innocent because no enlargement existed in the axillary glands.
DIAGNOSIS BY INSPECTION AND PALPATION.
Undoubtedly the best and most reliable way of diagnosing a cancer of the stomach is by looking at it and feeling it after opening the abdomen. What chance should we ever have of curing cancer of the tongue or breast if we could only rely upon indirect examination in an early stage? Supposing we never diagnosed a cancer of the tongue until emaciation, fetor of the breath, and enlargement of the submaxillary glands had occurred-would it be possible to submit a single case to radical treatment with any chance of success ? In the analogous case of gastric cancer we ought also to insist on the necessity of direct inspection in all doubtful cases. Rapid emaciation, when associated with dyspepsia, should be amply sufficient to demand an exploratory operation. Such an operation in itself involves but little risk, whereas, waiting for the occurrence of a tumour or for the disappearance of free hydrochloric acid involves the enormous risk of the patient being quite at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from unfit for radical treatment by the time these signs have developed. From this point of view I can hardly conceive there being room for any difference of opinion. But there is another aspect of this question which is more complicated. I refer to the fact that there are many recorded cases in which even the facts discovered by an operation left the diagnosis in doubt. This is well illustrated by my fourth case. A man, aged 55, was in extreme emaciation with well-marked gastric dilatation. On opening the abdomen a nodular thickening occupied the pylorus. A gastro-enterostomy was performed and a piece of the pylorus was removed for examination. The microscope revealed nothing but inflammatory changes ( fig. 1 ). I felt, nevertheless, grave doubt about the matter, and explained it to the patient, who unhesitatingly decided to have the doubtful disease removed. At the second operation the pylorus was much less indurated, and it would have been impossible to point to any gross character of malignancy. Nevertheless it was removed, and a section of its posterior wall showed an early cancer ( fig. 2) .
The fact is that the outward appearance of an inflammatory and a nalignant mass are so similar that it is often impossible to distinguish between them, and in this respect cancer of the stomach is no different from disease elsewhere; and it is a mistake to suppose that a microscopical examination of any chance fragment will settle the matter. Mr. Butlin has insisted on the fact that it is not justifiable to pronounce certain suspicious ulcers of the tongue as non-malignant until they have been cut into serial sections and every section examined; and the case related above proves that this applies equally to growths of the stomach. Still less desirable would it be to depend too much on a hurried histological report made during the course of an operation; but Lund [33] has reported a case in which a positive diagnosis of malignancy was made by the microscope during the operation and in which this was followed by a successful excision at the time.
A most excellent account has just recently been given by Wilson and Maccarty [50] of the relation between ulcer and cancer of the stomach from a histological point of view. These authors founded their observations on 210 specimens of the pylorus excised by the brothers Mayo. Of these, 47 cases were ulcers pure and simple, 5 were ulcers with doubtful evidence of malignancy, 109 were ulcers definitely developing into cancer, 11 were cancers with a doubtful element of preceding ulcer, and 33 were cancers with no evidence of ulcer. So that out of a total of 158 cases of cancer there was evidence of pre-existing ulcer in 125-i.e., in nearly 80 per cent. The illustrations to this paper are more striking even than the figures. In many cases certain sections are those of simple ulcer, another section from the same case shows irregular glandular proliferation, and yet another shows undoubted cancer. Thus it is convincingly demonstrated that evidence of ulceration not only does not exclude malignancy, but gives strong reason for expecting malignancy in the neighbourhood.
In several cases an area of disease has been removed under the impression that it was malignant, and subsequent sections have shown only inflammatory tissue. Frazier [13] performed a partial gastrectomy for a man aged 54, removing an indurated growth from the pylorus with some enlarged glands. The microscope showed only a simple ulcer. Taylor [47] operated on a woman, aged 60, who had had a three years' history of pain, and in whom free hydrochloric acid was absent. The pylorus was hard and so densely adherent to the rectus that part of the muscle had to be removed with the growth. An excision was done by Kocher's method, and the patient recovered well, but sections showed only inflammatory tissue round the ulcer. In other cases, again, the indurated mass is so hard, fixed, and adherent that the case is treated by gastro-enterostomy only, with the hope of mere palliation, and prolonged survival proves that here, too, the inflammatory mass was wrongly regarded as malignant. Lilienthal [32] operated on a man, aged 40, who had had a hard pyloric growth the size of a duck's egg. He did a posterior gastro-enterostomy as a preliminary to excision, but on reopening the abdomen sixteen days later the tumour had completely disappeared. Wolfler [51] has related a most dramatic case of this kind. His patient was a young woman whose condition was such that he regarded her as suffering from an inoperable cancer, which could hardly allow her more than one or two months of life. Her emaciation was such that even a palliative operation was thought to be risky; but the unhappy woman fell on her knees and begged that something might be attempted, and accordingly a gastro-enterostomy was performed. Two and a half years later this patient was quite well and leading an active life ! Similar cases of recovery after palliative operation from what was thought to be ineradicable malignant disease are given by the following authors: Paterson [41] , a woman alive and well four years later. Kindl [25] : (1) Woman aged 39; abdomen opened, inoperable tumour found; gastro-enterostomy performed in May, 1905; patient alive and well in May, 1908. (2) Gastro-enterostomy for irremovable growth, January, 1899; nine years later the patient was well. (3) Gastro-enterostomy, August, 1905, for fixed tumour at the pylorus; good health for over three years, when death occurred in January, 1909, from cancer of the duodenum. In this case it is probable that at the first operation the mass was simply inflammatory, but that later it became iimalignant. Such a case provides a strong argument for the removal of these doubtful tumours even when the microscope shows only inflammatory tissue.
The disappearance or diminution of a tumour cannot, however, be held to be conclusive proof of its benignity, because in such cases-e.g., as in Case IV. of my series above related-the mass may be composed of much inflammatory and little malignant tissue. The former may disappear and leave the latter as a cancerous gqrm to fructify later. Dowd [10] related such a case of a young man in which, at a second operation subsequent to gastro-enterostomny, the tumour had apparently gone, and nothing further was done. But eighteen months later the patient died of peritonitis due to the perforation of a malignant growth in the stomach. Krause [27] , too, after pointing out that tumours which may have every appearance of malignancy prove to be only inflammatory, observes that after gastro-enterostomy true carcinomata often diminish in size for a time.
Simple ulcers of the stomach mnay be multiple, and of these one only may be affected by malignancy. Cobb [7] gives an instance of such a condition. In a man, aged 52, a partial gastrectomy was perforined successfully for a tumour of the stomach. Subsequent examination proved that there were two ulcers present. One over the pylorus showed early adeno-carcinoma on a chronic ulcer, and the other on the lesser curvature was simple.
Enough has now been said to show the necessity for great care in the distinction between inflaminatory and malignant disease of the stomach even after the mass has been exposed by operation. The practical deduction is this: That in all doubtful cases the two-stage operation should be performed and a portion of the tumour taken for microscopical examination at the first stage. If this proves it to be cancer, then doubt is at an end, and resection will follow as a matter of course. If it is inflammatory, then the case must be treated either by excision of the ulcer, or the patient must be seen frequently for twelve months in order to note the first sign of relapse after recovery from the gastro-enterostomny.
OPERATIVE TREATMENT.
Before discussing the value of the two-stage operation, it may be well to review very briefly the various operative methods and their results in order to obtain an idea of the scope that there may be for improvement by this modification. Unfortunately we have in this country no systemnatic method of recording operations or their results, and we are dependent, therefore, chiefly on the publications from the various Continental clinics. Haberkant L19] in 1896, Makkas [35] in 1907, and Goldschwend [15] in 1909 have given extended statistics from various hospitals in which all the cases are recorded without selection. The last-named author has included in his paper the largest number of cases from other authors who have published their total cases, and it will be useful therefore to summarize his figures whilst referring the reader for details to his original article.
There are three classical operations employed in resection of the stomach. In Billroth's first method an end-to-end junction is effected between the stomach and duodenumn after removal of the pylorus. This is without question much the most difficult operation, because it involves adapting a large stomach orifice to a small duodenal opening; and as a consequence of this difficulty many cases die from peritonitis caused by a leakage at the angle of the junction. For example, Paterson [42] refers to a series of 59 cases of gastrectomy by this method, in which 23 per cent. died as the result of leakage, and 12 per cent. more had some leakage without death. In Kocher's method the cut end of the stomach is completely closed and the open end of the duodenum is anastomosed to the back of the stomach. This avoids the A-shaped line of suture, and has given good results in its author's hand, and among recent writers, Ito and Soyesima [21] speak highly of the method. But both these operations (Billroth I and Kocher) are only possible when the disease is of very limited extent, as they both involve a suturing together of the stomach and duodenum. And there mlust always be a risk of a too meagre removal of tissue in order to avoid tension in anastomosis. In Billroth's second method, after the disease has been removed with a good margin of healthy tissue, both stomliach and duodenum are coinpletely closed and the continuity of the alimentary canal is established by a gastrojejunostomy. This method is the one which is now generally adopted. It is applicable to all cases of extensive disease; it allows a free removal of doubtful tissue, and it substitutes a lateral anastomosis for an end-to-end or end-into-side junction. Makins [34] has shown that in a large series of anastomosis operations on the alimentary canal a fatal leakage takes place in 50 per cent. of the end-to-end junctions and only 30 per cent. in the lateral.
Goldschwend [15] describes the results obtained in 59 cases of gastrectomy by these different methods at the Breslau Clinic thus:- 
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From these figures it will be seen that radical operations for cancer of the stomach are followed by a very high mortality, varying between 26 and 51 per cent. There are, of course, several series of published cases with a nmuch lower death-rate, especially those of the Mayos [37] (100 cases with 14 deaths), Mayo Robson [38] (100 cases with 13 deaths), and Maydl [36] (100 cases with 16 deaths). But for our purpose it is much more important to mass together the results obtained by a large number of operators than to consider those of the most successful surgeons; because in the one case we are enabled to judge of the method, and in the other case of the man.
It will be observed that in the above table Billroth's second method has a mortality of 40 per cent., whereas Billroth's first method has only 36 per cent., and Kocher's only 26 per cent. This is probably due to the fact that Billroth's second method is used for much more advanced cases, whilst the other two are employed in cases of limited disease. Mizokuchi [39] , in a recent paper, reports all cases of resection of the stomach for cancer in Professor Ob,rnori's hospital. His It must be admitted that the mortality after radical operations for cancer of the stomach is a terribly high one, and the important question is whether any mnodification of method can be adopted which will improve this state of affairs. The reason for this high death-rate is easy to understand. The patients are often of advanced age. They are reduced to a condition of marasmus by pyloric stenosis. The stomach itself is in a most unhealthy condition because it is the seat of a cancerous mass, and also because its contents are stagnant and decomposing. Is it any wonder, then, that if an extensive resection, followed by an anastomosis, be undertaken that this should result either in fatal shock, or that the patient should have too little recuperative power to resist peritonitis or other post-operative sequel ?
I have been able to collect 127 cases in which the cause of death after resection operations is given. They are from the following authors -viz: Goldschwend [15] , Rasuinowski [44] , Muller [40] , Branham [3] , Frazier [13] , Bishop [2] , Brunner [4] , Garr6 [14] , Kronlein [28] , Steinthal [45] , Czerny [8] , Korte [26] , Graham [17] , Makkas For practical purposes, then, the causes of death are three-peritonitis, shock, and lung complications. It is certain that the danger of all these can be greatly lessened by dividing the operation into two stages. At the first stage a gastro-enterostomy is performed. The patient rapidly gains in strength and vigour, and the stomach is relieved from its stagnation, whilst in many cases the inflammatory element of the tumour mass greatly diminishes. Then, when after a interval of one or two weeks the resection is undertaken, the operation is much shorter and the patient's vitality being greater, there ia much less danger of his succumbing either to peritonitis, shock, or lung infection. In my own series of eight cases, in two, the whole operation was performed at one stage, and both these patients died. In six cases the two-stage operation was performed, and of these only one died. I have been able to collect 12 other cases in which the two-stage operation was employed from the following authors: Franke [12] (1 case); Tuholski [49] (2 cases) Kammerer [23] (1 case); Tixier [48] ('2 cases); Jaboulay [22] (1 case) Stumpf [46] (1 case); Mayo Robson [38] (1 case), and three other cases quoted by Mayo Robson [38] . Adding these to my own series, we have 18 cases of which only three died, a mortality of only 16 6 per cent. It may be of interest to give brief abstracts of some of the cases, as it will then be clear that they are often of the most severe type. TUHOLSKI (CASE I).-This is probably the first instance in which the twostage method was used. Published in 1890; man aged 30 KAMMERER'S CASE.-Man aged 40. General condition was very bad, the hlemoglobin being reduced to 33 per cent., normal. A posterior gastro-enterostomy was done by a Murphy's button. Ten weeks later his condition had greatly improved, the heemoglobin having risen to 45 per cent. Gastrectomy was then done, but was difficult on account of the adhesions. Recovery was good. TIXIER In addition to these definitely described cases there are many authors who speak well of the method. Such are Quenu [43] , Doyen [11], Czerny [8] , Hahn [20], Kuimmel [29] , and Krause [27] . It will be noted that the interval between the two stages of the operation varies very much with different operators. In my own cases the intervals were 7, 7, 10, 12, 12, and 28 days, and I am inclined to think that a fortnight represents the best average time which ought to elapse between the two operations. In cases from other surgeons, however, the interval has usually been much longer, generally about two months-14 days, 6 weeks, 2 months, 10 weeks, 3 months.
It seems to me that such a long interval is quite unnecessary, as patients gain in strength very rapidly after the gastro-enterostomy; and this long postponement gives time for the cancer to spread or to become disseminated, and the adhesions left after the first operation become often densely organized. Kammerer [23] , Krause [27] , and Tixier [48] in particular call attention to the difficulty caused by these adhesions. But, if the interval is only a fortnight, these adhesions are easily broken down, and they do not add materially to the difficulty of the operation. Robson anid Krause both urge against the two-stage method that patients strongly object to undergoing a second operation, and that they may feel so much benefited by the gastro-enterostomy that they will decline to submit to the radical operation later. Of course this is a real difficulty, but I have found that if patients have the matter explained to them, that their best chance of life will be given by having two short operations substituted for one long one, they nearly always give willing consent to this most rational procedure. In one case only (No. VI), that of a very neurotic woman, did the patient elect to have the whole operation performed at once, and she paid the penalty for this choice with her life.
It may be quite true that surgeons of great experience and dexterity can perform the whole excision and anastomosis so rapidly as to avoid much danger from shock. Buf this rapidity is not at all conducive to thoroughness in the removal of outlying glandular tissue, and it is just Suurqical Section as important to patiently dissect out this tissue in cancer of the stomach as it is in the case of the tongue or breast. And, further, the vital resistance of the patient against septic infection is much more lowered by a procedure which lays bare a wide area of tissue at once than by one which allows one absorptive area to heal before another is made.
The varying results obtained by different operators are due in some measure to the different selection of cases for operation. Upon certain general principles all are agreed, but there remain many points about. which a difference of opinion must always exist. And yet this subject is one of the deepest importance in connexion with the conversion of the general bulk of practitioners and public to a more favourable view of the surgery of gastric cancer. There are certain operations which every surgeon wishes after the event that he had never attempted. The practical question is whether we can be forewarned of such cases so as to avoid them.
The positive contra-indications for radical operation are: (1) Multiple metastatic growths in the liver or peritoneal cavity; (2) extensive malignant adhesions to neighbouring structures, especially when these involve the portal vein and other great vessels; (3) involvement of distant lymphatic glands-e.g., those over the left clavicle-and (4) great extent of the primary growth, leaving insufficient healthy tissue for anastomosis.
The following factors involve a grave element of doubt: Growth involving a neighbouring organ which may be removable. Such are limited growths in the liver, pancreas, or colon. Muller [40] has; described a case in a woman, aged 66, in which he removed a portion of the liver; the patient made a good recovery, but suffered a recurrence in a year's time. There are many cases recorded in which portions of the pancreas have been excised, but the immediate mortality of these is much higher than the average. Childe [5] has related a brilliant success in the case of a woman, aged 35, from whom he removed two-thirds of the stomach, a part of the pancreas, and a segment of the transverse colon at one operation. Makkas [35] gives the best available figures relating to the comparative mortality of these complicated cases. In a series of 81 cases of resection of gastric cancer, 33 died. Of these, in 48 a part of the pancreas was removed and 26 died, and in 9 a part of the colon, of which 5 died. So that we have a total of 81 with an immediate mortality of 40 per cent., consisting of 57 complicated cases (pancreas and colon involvement), which include no fewer than 31 of the fatalities (54 per cent.), leaving 24 uncomplicated cases with only 2 deaths (8 per cent.).
The inere enlargement of neighbouring lymph-glands does not prove that they are malignant. In my eighth case I removed a number of glands connected with both curvatures of the stomach and from the front of the pancreas, but section showed they were merely inflammatory. In one case related by Makkas the patient's condition was such during a resection that several enlarged glands had to be left, and for this reason early recurrence was anticipated; but she was alive and well three-and-a-half vears later. But on the other hand there is the densely hard growth in the glands which mats them together in an unyielding mass quite different from mere enlargement. I would lay special emphasis on this, because I failed to recognize the hopelessness of the condition in my seventh case and was led on to disaster. In this case the growth (shown in figs. 3 and 4) was quite mnovable and the glands in the curvatures not specially large. But it was in the chains of lymph glands and vessels which run with the coronary and hepatic arteries towards the coeliac axis that the disease had made its furthest extension. And I would make it a rule in future in determining whether a radical removal is possible to tear through the gastro-hepatic omentumn and carefully examine the region occupied by the branches of the coeliac axis. If these are obscured by a hard nodular growth, it is very difficult to secure the arteries and veins, and it is impossible to remove all the disease which runs up by the side of the aorta. Glands which lie firmly embedded in the pancreas can be removed with a part of that organ, but it is the glands above the pancreas, fixed to the hepatic, splenic or coronary vessels, which form a contra-indication to radical operation. Makkas [35] There is a very important point which bears upon this question of radical operability in connexion with the two-stage method. It has already been shown how very rapidly a mass which is partly malignant and partly inflammatory diminishes in size after a gastroenterostomy. If, therefore, at the first operation the mass appears to be very hard and fixed, it is always worth while to simply do the gastro-enterostomy and re-open the abdomen in a month's time, when the inflammatory fixation will be foiand to have much diminished. THE REMOVAL OF THE LYMPH AREA.
As regards the extent of the radical operation, I wish to speak chiefly about the removal of the lymphatics. A pretty general agreement exists concerning the amount of the stomach and duodenum which should be removed. This consists of the whole of the lesser curvature or at least that part of it-up to the point where the coronary artery and lymphatics join it;-about a half or a third of the greater curvature and about 1 in. of the duodenum. But in connexion with the removal of the lymphatic area associated with the stomach there has been hitherto no definite plan ot all comparable, for example, with that adopted in cancer of the breast. So far, all that has been done and advised is the removal of the lymph-glands connected with the stomach along its lesser and greater curves, together with certain glands on the anterior face of the pancreas. But it is obvious that this by no means includes all the lymph paths which lie in the path of what Sampson Handley calls lymphatic permeation. The largest lymph-bearing area connected with the stomach is the great omentum.
Before discussing the possibility of the removal of this wide area of peritoneum, it may be well to give some evidence that cancer-cells do really travel thus along this tissue. Fig. 7 is the drawing of a slice taken from the tissues of an old woman who came into the General Hospital with enormous ascites, and who died very soon after this had been tapped. She bad an advanced colloid carcinoma of the stomach which had spread wiAely in the peritoneal tissues. This diffuse growth had spread itself in no disorderly fashion, but in the definite planes provided by the lymphatic areas of the omenta. Thus it will be seen that a continuous mass can be traced from the stomach, up the gastro-hepatic omentum, and down the great omentum, when it turns back in front of the colon which is not involved, along the upper surface of the transverse meso-colon to the tissues in front of the pancreas. Further, the free margin of the great omentum was adherent in the pelvis, and from this point an exuberant mass of growth extended over the whole of the pelvic floor. It is clear, then, that in this case the whole of the great omentum had become permeated with the cancer, and had served as a carrier of cancer-cells to the pelvis.
It may be objected that, as this is a case of such advanced disease, no inference can be drawn from it relating to the early stages of cancer dissemination. But I have been able to demonstrate the same process in a much earlier stage of the disease. The parts removed from my seventh case are shown in figs. 3 and 4; but a part of the great omentum has been cut off for purposes of microscopical examination. On beginning the removal of this mass one week after a posterior gastroenterostomy, I was surprised to find that the edge of the great omentum was adherent somewhere in the right iliac fossa. This adhesion had not been noticed at the time of the first operation. A very little manipulation served to separate the adherent parts, and it was noted that the point to which the omentum was fixed was at the root of the mesentery, adjacent to the ileo-ca3cal region. The actual point of the omental edge thus separated was apparently thickened and inflamed. After the patient's death the point on the mesentery from which the omentum was separated could be identified as an injected area. Both these tissues (the tip of the omentum and the mesentery) showed unmistakable cancerous infiltration, as is seen in the figs. 5 and 6. And this malignant growth at the extremity of the omentum, invading the tissues at the' pelvic brim, existed with an omentum which otherwise appeared perfectly free from disease. I would venture, therefore, to assert that these cases, confirming as they do what we should expect of the lymphatic areas connected with stomach cancer, prove that the whole of the great omentum ought to be removed in every radical operation.
In confirmation of this suggested method by which cancer spreads from the stomach through the great omentum to the pelvic organs, it may be noted that among the scanty information we possess as to the condition of patients dying from recurrence of the growth after operation there are several instances of the recurrence taking place in the pelvis. Goldschwend [15] mentions the case of a patient who died, forty-one months after resection of the stomach, of malignant disease of the ovary. Makkas [35] relates two cases-one in a woman aged 39, the other in a woman aged 40-who died of recurrence in the ovary or pelvis. Goullioud [16] had a female patient who died, seventeen months after partial gastrectomy, of cancer of the ovary. Dobson and Jamieson [9] have recently made preparations showing the lymphatics connected with the stomach. I have shown the chief glands groups which they describe in fig. 9 . They state that the glands associated with the hepatic artery lie along the upper border of the pancreas, whilst a chain of four to seven glands is associated with the right gastro-epiploic artery lying below the vessel and having a tendency to stray down between the layers of the great omentum, especially in the case of adults. These never extend to the left of the middle of the great curve, and their efferent vessels all end in the sub-pyloric glands. It is also noted that some of the lymph-vessels from the pylorus are not connected with the lower coronary glands, but go direct to the glands that lie below the origin of the coronary artery. Lymph-vessels from the great curvature run into the great omentum, and, finally looping back, end in the gastro-epiploic groups. Lengemann [30] found in cases of gastric cancer the following involvement of glands: coronary in 50 per cent., glands on the great curve 37 per cent., and sub-pyloric groups in 60 per cent.
If it is admitted that the great omentum ought to be removed, this is easily carried out by cutting through the peritoneum, which passes from the back of the omentum to the front of the transverse colon; and in many cases it is then possible to strip the peritoneum off the upper surface of the transverse meso-colon to the front of the pancreas. This is shown after removal in fig. 4 .
The complete removal of the small important, because it has far fewer omentumn is fortunately not so lymph-vessels than the great Showing the lymph glands and vessels of the stomach and the lines of the proposed excision. A, liver; B, gall-bladder; C, portal vein; D, bile-duct; E, gastro-epiploic artery; F, aorta with cceliac axis; G, coronary artery; H, hepatic artery; I, spleen; J, colon; K, great omentum. Numerals represent lymph glands: 1, paracardial; 2, splenic; 3, upper coronary; 4, lumbar; 5, lower coronary; 6, supra-pyloric; 7, sub-pyloric (these ought to have been placed lower down in the angle between the pylorus and first part of the duodenum); 8, gastro-epiploic; 9, supra-pancreatic. The dotted line surrounds the area to be removed. omentum. It cannot, of course, be entirely removed, because it is wrapped rouind the portal vein, bile-duct, and hepatic artery. The lymph-vessels from the upper margin of the stomach run in company with the gastro-duodenal and hepatic arteries on the one side and with the coronary artery on the other, behind the peritoneum, which covers the pancreas at the back of the lesser sac of peritoneum. This is the same layer of peritoneum which is continuous with the posterior layer of the great omentum, and it may be removed with it. The coronary artery should be tied as it comes off from the coeliac axis; the gastroduodenal artery as is comes off from the hepatic.
The operation which I have performed for the complete removal of the lymphatic area connected with the stomach may then be described as follows (see figs. 8, 9, 10) :
(1) Posterior Gastro-enterostomy.-The anastoiuosis is made as far towards the left as possible, certainly to the left of the middle colic artery. The abdominal wound is closed and the further stage is performed in about ten days' time.
(2) Division of the Gastro-hepatic Omenttum.-This can usually be done without any bleeding. The line of division should be close to the liver, from the oesophagus to the hepatic vessels, and then vertically down the inesial side of the latter.
(3) Ligature of the Coronary Artery.-The posterior wall of the lesser sac of peritoneum is now exposed and two folds of peritoneum are seen to run towards the left and right from the upper border of the pancreas. These are the left and right pancreatico-gastric folds, and they contain the coronary and hepatic arteries respectively. The peritoneum is divided above the origin of the coronary artery, and this vessel, with the companion vein and lymphatics, is ligatured and cut close to the celiac axis. The peritoneal incision is continued along the upper border of the coronary vessels to the lesser curve of the stomach, following the line of the left pancreatico-gastric fold.
(4) Ligature of Branches of the Hepatic Artery. -The division of the peritoneum at the back of the lesser sac is continued towards the right just below the hepatic artery along the right pancreatico-gastric fold. The pyloric and gastro-duodenal vessels are ligatured close to the hepatic artery.
(5) Freeing of the Great Omentum.-The point on the greater curvature of the stomach where the resection is to be made having been determined, the omentum is divided from this point outwards towards its left free margin, the terminal part of the left gastro-epiploic artery coming away from the transverse meso-colon. If there is evidence of macroscopic disease in the glands round the head of the pancreas, it is better to take away a thin slice of the viscus. The separation of the root of the omentum from the meso-colon should only be carried as far as the middle colic artery and vein, for fear of injuring these structures. If the whole mass be now lifted up it is attached only by peritoneum to a line running from the esophagus to the middle colic vessels. This is cut through, and the excision is complete. By this operation the entire lymphatic area connected with the pyloric end of the stomach is removed in one piece. It may be objected that it is not possible to remove the great omentum without injury of the colon and its blood-supply; but if there is no actual infiltration of these structures it is quite easy to carry out. In fig. 8 there is represented the relation of these parts in early feetal life. The great omentum is really the dorsal mesentery of the stomnach, and has an attachment to the posterior abdominal wall which is quite independent of the transverse meso-colon, which becomes adherent to it in later life; and even in the adult it is quite easy to show that the omentum merely passes over the front of the colon and its mesentery; and in the case I have figured in fig. 7 is seen an instance where the malignant extension follows the same path, leaving the colon untouched. Figs. 3 and 4 represent part of the stomach with the omentum removed by this method. In the posterior view the peritoneulmi, passing from the omentum over the head of the pancreas, is well seen.
If there is any infiltration or if there are actually malignant glands at the base of the omentum where it joins the meso-colon, then, of course, the matter is different. The removal of a wide extent of the transverse colon with its meso-colon then becomes necessary.
But I am. speaking chiefly of the routine procedure to be adopted in cases of early disease before any obvious lymph metastasis has taken place. The proportion of recurrences in successful cases of resection is so high that one is forced to the conclusion that the removal is not sufficiently radical. Now everyone will admit that if a cancer of the bowel is resected, however early be the condition, its mesentery should be removed as far as possible; and my contention is that the great omentum is in reality the dorsal mesentery of the stomach, and it should therefore be removed, together with its peritoneal exten4ion in front of the pancreas right up to the root of the coeliac axis.
Surgical Section 155 REMOTE RESULTS OF RADICAL OPERATION.
In the estimation of the remote results of these operations there are many difficulties, such as the patients being lost sight of, and so forth. It may be presumed that a certain proportion of patients of whom no news can be obtained do survive for three years or more. On the other hand, a certain number of those who are well three years after the operation die of recurrence at a later date. These two sources of fallacy tend to counterbalance one another, and we may therefore gain an approximate idea of the expectation of life from the large series of figures published in the German clinics.
In the two following tables the cases alive and well at the end of three years are compared with (1) the total number subjected to resection, and (2) the number of cases which survive operation. It will be seen from these figures that the proportion of those operated upon who survive more than three years is about 7 per cent., whilst the proportion of those recovering from operation who thus survive is about 15 per cent. Such results evidently show that there is great room for improvement in the thoroughness with which the radical operations are performed, and it may be that such improvement lies in the direction which I have above indicated.
There are many records of long survival after resection of the stomach for cancer. Goldschwend [15] refers to cases alive and well four-and-a-half, five, and seven years after; Makkas [35] to 4 cases four years, 5 cases five years, 3 cases six years, 1 case ten years, and 1 case twelve years after. Leriche [31] was able to collect 146 cases surviving over three years, one of these being sixteen years, 8 ten years, and 48 five years after resection.
As regards the average length of life of those dying of recurrence, there is a quite remarkable unanimity among different observers. This time is given by various-authors as follows:
Goldschwend [15] ... ... 15 months, 20 days Kausch [24] ... ... ... ...
18-3
Kocher [24] ... ... ... ... 18 7 Krfnlein [28 and 24] ... ... ... 18
As the average length of survival after simple gastro-enterostomy for cancer is about six months (six months and ten days was the average in Goldschwend's list of 106 cases), it may be claimed that the radical operation, even when it does not prevent recurrence, prolongs life for a year longer than a merely palliative operation.
In conclusion, the various opinions discussed above may be summarized as follows:
(1) That a quite unreasonable period is usually allowed to elapse before the patient is presented for surgical treatment.
(2) That in the majorify of cases the diagnosis is to be made from the cardinal symptoms of loss of weight, vomiting, and pain.
(3) That all doubtful cases should be submitted to exploratory operation unless body-weight rises under medical treatment.
(4) That even exploratory operations often leave the diagnosis doubtful. In such cases the case should be seen at frequent intervals, or else treated by excision. (5) Mortality after resection of cancer of the stomach is between 26 and 50 per cent. This is caused by peritonitis, shock, and lung complications. (6) The immediate mortality can be greatly reduced by adopting the two-stage method.
(7) That the mortality can be further much reduced by excluding cases where the colon, pancreas, or posterior lymph-glands are seriously involved. (8) That the adequate removal of the associated lymphatic areas demands that the great omentum and the tissues in front of the pancreas should be taken away.
DISCUSSION.
The PRESIDENT (Mr. Rickmain J. Godlee) thIanked Mr. Groves for hiis interesting contribution, whiiclh raised two l)articular questions: first, if it wvas advisable to do the operation of pylorectoiny in two stages; and, secondly, aS to the advisabilty or possibility of taking away the great omentum from the anterior surface of the transverse colon.
Mr. PATERSON said the Section was mi1uchi indebted to Mr. Groves for coming U1p fronm Bristol in order to give thiemi such1 an interesting and encyclopvedic paper on the subject of cancer of the stomaclh. In these days, when surgery hlad reached such a degree of perfection that all removable organs could be reiiuoved, irremovable ones stitclhed, and those not anmenal)le to suchi treatment incised or partly resected, it required considerable ingenuity to (liscover a newv metlhod of operation, and Mr. Groves was to be congratulated on having brought one forward that evening. Time would allow hlim to allude to only two points in the paper. One of the most important concerned the l)erformance of l)artial gastrectomy in two stages. He tlhouglht the autlhor was unduly pessimistic as to the results, so far as immediate mortality was concerned, of the operation done in one stage. He hlad collected the statistics of himself which he did in two stages, and that patient, unfortunately, died. One would rather expect the second operation to present difficulties, because the adhesions which formed as the result of the first operation complicated the operation which was performed at a later stage. And in some cases the manipulation incidental to resection of the stomachl had been sufficient to separate the recently-performed anastomosis, so that at the second operation the whole procedure had to be done over again. Yet, notwithstanding these drawbacks, he had come round to the opinion that, on the whole, the operation in two stages was perhaps best, considering all the circumstances. One was met with a very difficult problem in treating cancer of the stomach, and it was necessary to decide, taking many circumstances into consideration, what was the best method of procedure. He tlhought, therefore, it was the best plan, at any rate in advanced cases, to do a gastro-jejunostomy first, and then feed up the patient for two or three weeks, so that he might be in a better position to undergo the resection of the stomachl. There had been many objections urged against that. Jacobson, in his recent edition, objected that the subsequent resection of the stomach would disturb the previously-formed anastomosis, and so cause complications; and that was what happened in the first case which he (Mr. Paterson) did. This, however, was a complication which might be avoided. With regard to the statistics given by Mr. Groves as to the period of survival after operation, there again he was unnecessarily pessimistic. He remembered that at least 21 per cent. of Kocher's cases were well thiree years after the operation, and he believed that just over 11 per cent. were well five years after the operation. It was rather difficult to criticize Mr. Groves's suggestion as to operative treatmnent, because he was ratlher in the dark as to the difficulty of the method; but he felt that, as a rule, patients with carcinoma of the stomach were so enfeebled that anything which added to the severity of the operation must be most carefully considered.
He confessed he was not inclined to add to resection the procedure of peeling off the omentum, though he agreed as to the risk of the cancer spreading down the omentum after the stomach had been removed. He lost one of his cases three and three-quarter years after operation from that cause. Then post mortem it was found that a huge mass which the patient had had for six miionths was not cancer, but an inflammatory mass round a stercorous ulcer, caused by a very small growth in the colon or omentum, which had caused an annular stricture of the colon and led to an accumulation of feeces behind the stricture. In that case, if the omentum, or, better, the transverse colon, had been removed, possibly recurrence would have been prevented. He wished to dissent most emphatically from one opinion apparently held by Mr. Groves. Mr. G-roves stated that in doubtful cases of gastric carcinoma an exploratory operation should be performed unless the patient's body weight improved under imedical treatment. In other words, Mr. Groves held that increase of body weight negatived the presence of cancer. He believed that view to be entirely erroneous. A patient suffering from carcinoma of the stomach frequently gained considerably in weight as a result of careful dieting and rest in bed, and lhe had known patients gain two or three pounds in weight in ten days as the result of such treatment. It could not be known too widely that the presence of a cancerous growth was compatible with gain in weight. He was loth to criticize Mr. Groves's plea for a more radical-operation, because he felt so strongly that the more radical the operation the better the ultimate results. If he did adopt a more radical operation, he would prefer to resect not only the omentum but the transverse colon with it, an operation which he had performed on one occasion; but at present he felt doubtful as to how far such an extensive operation was justifiable, considering the condition of most of the patients when they came under the care of the surgeon. His opinion was that future success in operating for gastric carcinoma must depend, not on adding to the extent of the operative procedure adopted, but on earlier diagnosis. Mr. W. G. SPENCER said he was sorry Mr. Groves and Mr. Paterson hlad not approached the important point as to the danger of submitting the patients to resection of the stomach. German statistics were quoted, and they might accept them as either 15 per cent. or 7i per cent., or, referring to a few cases of Professor Kocher, there was a survival till five years afterwards of 11 per cent. But neither English nor American statistics had been quoted, in whicll, as far as he knew, there were only single cases of survivals over three years from operation, and certainly over five years. He (Mr. Spencer) had had a series of cases, especially from Dr. de Havilland Hall and Dr. Murrell, in connexion with the Westminster Hospital, from 1895, and those physicians had diagnosed and carefully selected the cases, but very few of them could reasonably be submitted to resection. Either the cases were far too advanced and gastro-jejunostomy had relieved them for a short time, or they had been the early cases in regard to which he still felt in doubt as to whether they were carcinoma or not. Even in the case which Mr. Groves quoted and showed on the screen, he thought some pathologists would cavil at the idea that it was cancer, and might regard it as merely some inflammatory proliferation of the numerous glands. Mr. Paterson had pointed out the danger of the two-stage operation; and even if it were correct to carry out the procedure, the mere fact of going up to the origin of the gastric artery, and down to and including the omentum, increased the gravity of the operation. As an alternative, there was gastro-jejunostomy. There might, in exceptional cases, be some complication, but with regard to that operation one might say that the operative mortality had been reduced to almost nil. Certainly the survivals might be surprising, because in several of the cases he was sure he had done gastro-enterostomy for extensive carcinoma, but the cases being alive and well a long time afterwards, he must have been mistaken. There had not only been the nodular mass, but glands which felt carcinomatous. The last case, which he resected six months ago, seemed to be positively an annular, hard, nodular mass at the pylorus, which it seemed rational to excise, with a deep excavation running down to the head of the pancreas. He had done an extensive excision, but the patient got well, and the pathologist reported that there was no sign of carcinoma-that there was only inflammatory tissue. Therefore he felt great difficulty in following the proposal of Mlr. Paterson and Mr. Groves, especially in such doubtful cases. It might be that the Germans had more slow-growing forms of carcinoma and a more favourable type for operating upon than we had in England, for here in comparatively few could one be sure that excision was the best thing to do.
Mr. JONATHAN HUTCHINSON desired to endorse the views which had been expressed by Mr. Spencer, and he suggested that some of the statistics reported from Germany might have erred, quite innocently, in that cases of inflammatory thickening of the stomach with doubtful pathological changes had been recorded as cancer. Such might be those of Billroth, in which the patient was alive twelve years after excision of cancer of the stomach. It was fair to say that, because those present must have had, like himself, experience of excision of a thickened and nodular pylorus witlh enlarged glands, where only the examination of slide after slide by an experienced pathologist had decided the question. He was sure cases in the German statistics had been accepted as cured three years after operation where the evidence was not sufficient to justify their being regarded as cancer at all. He also endorsed Mr. Spencer's doubt that the case of which Mr. Groves showed a slide was cancer. In that particular slide at least the appearances were against cancer. He asked whether, in the six cases, Mr. Groves found the difficulty which one would have anticipated in excising the stomach from the position of the gastro-jejunostomy aperture. He would be surprised to hear that Mr. Groves did not meet with such difficulties. He (Mr. Hutchinson) was sceptical about the value of excising the great omentum. Knowing how closely it was adherent to the colon, and how, therefore, that procedure would add to the difficulty of the operation, he doubted whether it increased the chances of the patient surviving the operation for long.
Mr. C. A. BALLANCE remarked that, after the sceptical remarks of Mr. Spencer and Mr. Hutchinson, he would like to say a few words. He thought the Section was much indebted to Mr. Groves for having brought forward his contribution in so clear and admirable a manner, and he was sorry others had not been present to listen to it. The paper threw him back many years, when, in 1884, he saw Professor Thiersch remove a pylorus in Leipzig for the first time. He had been practising it with his two assistants. The operation of resection of the pylorus and the union of the cut end to the stomach and duodenum was completed in little over an hour. At the end of six weeks he saw the patient again, and she was then eating a mutton chop. He did not know how long slhe lived. On his return to London he was present at a similar operation.
The same care had not been taken in preparing for it, and it took nearly three and a half hours; and the result was that the patient died shortly after the operation. Of course since then much knowledge had been gleaned about gastrostomy and gastro-enterostomy. He thought Mr. Groves was particularly to be congratulated upon his study of the lymphatics in the region of the stomach. He appeared to have attempted to do for the stomach what Halsted did for the breast. He had pointed out that if there was to be more success at op)erations on the stomach for cancer of the pylorus it would be necessary ta make a much wider removal of the peritoneal structures around the pylorus than was customary at the present time. He therefore thought Mr. Groves's paper led in the right direction. One could not know much about cases of pyloric tumour until one had opened the abdomen; he did not think anyone could promise to remove a pylorus until he had seen and handled it. Only the previous day he opened an abdomen with the intention of removing the pylorus, but he found the disease much too extensive for such an operation. Four months ago he operated upon a case which was very interesting to him; it was. of the type which had been referred to in the paper. The man had been through the South African war and had suffered great hardships. For five years he had had very severe stomach symptoms, and for three months he had been daily washing out his stomach. He was greatly emaciated. Mr. Ballance was unable to find any tumour by palpation without giving chloroform. The stomach was somewhat enlarged, and he found a hard lump involving the upper part of the pylorus and extending a considerable way along the lesser curvature. He felt no doubt it was carcinoma of the pylorus, and that it had arisen in the chronic inflammation of the stomach. He (Mr. Ballance) did the two-stage operation, which he regarded as by far the best, and in the cases in which he did it he had remarked that after a gastro-enterostomy the removal of the pylorus did not produce much shock. Therefore in every pylorectomy he would advise a gastro-enterostomy first, and at a second stage the pylorectomy. He had no experience of the difficulty of the two-stage operation, but he did not think there was much, nor any risk of displacement or injury of the union between the jejunum and the stomach. In the case referred to he did a gastro-enterostomy, and, ten days later, pylorectomy, and there was no shock at all. After the pylorectomy there was a little difficulty in taking food for some time, and he thought the reason was that the anterior support of the stomach was lost, and the altered relations of the gastro-enterostomy opening. The main point about the case was the examination of the hard, nodular lump which he had removed with the pylorus. Mr. Shattock examined it, but could not find any carcinomatous tissue in it. Mr. Shattock had seen only two other cases like it; one of them was given to the College by Mr. Mayo Robson, and the other was presented by Mr. Makins. Mr. Shattock did not make serial sections of it, and Mr. Ballance said to him that unless he did that he would still feel doubtful as to it being an innocent lump. On the epithelial aspect of the tumour, which occupied all the coats of the stomach except the epithelial, there was an area the size of three pins' heads where the epithelium was absent, so that that might be looked upon as an ulcer. He thought the case would probably get well and that there would be no recurrence; but that kind of case could not be instanced as one in which successful pylorectomies had been performed for cancer. There were other cases, such as the President and others must have seen, in which the abdomen had been opened with the intention of doing gastro-enterostomy or some other operation, but the disease was found to be so extensive that nothing had been done and the abdomen had been closed. He had known three cases of that kind-one involving the stomach, and two others the large intestine-and in each of them the patient had got quite well, and subsequent examination at later periods showed that they had remiained well. There seemed to be some strange condition, very rarely present, wlliclh caused what apparently was malignant disease to disappear when the -abdomen was opened. In conclusion, he desired tb thank again Mr. Groves for his most admirable paper.
The PRESIDENT said lbe woul(I like to add to the questions wlhiclh lhad been asked, two of hiis own one physiological, and one anatomlical. Had it been proved that there was a circulation downwards in the anterior layer of the great omnentum and upwards in the posterior layer ? Also, was it really possible to peel off the great omentuimi from the anterior surface of the transverse colon, and the upper surface of the transverse meso-colon, and leave the serous surfaces belhind, or, wlhen the great omentum was peeled off, wvas a raw surface left ? And, after the peeling, did one expose the branclhes of thie middle colic arterv ?
Mr. GimVES, in reply, sai(d MIr. Paterson thouglht he lha(l been too pessimistic about the mortality; but lhe considered hle lhad taken the only view possible, for, apart from collecting the statistics from the various sources, lhe lhad not expressed a personal view. He hlad a passage in the paper, but di(l not read it, about the difficulty brouglht about by adhesions. That was a miatter concerning the interval between the two operations. The shortest intervcal lhe lhad had was seven days, and the longest twenty-eight days. Any interval between a week and a fortnight malde no difference in the difficulty of the second operation, as the adhesions were so light that they 'were a negligible quantit-. And tlle patient was much better, and one felt that one had a comparatively straightforward task instead of a long and lhazardous one. He did two cases at one sitting, and both died; six others he did at two sittings, and all except one got well. With regard to removal of the great omentum, he could positively assert that the ol)eration was not a bit longer or more difficult on account of removing the whole of the great omentum-i.e., all except the left-hand corner wlhere the great omentum joined the gastro-splenic omentum. And lhe did not think it took as long as the operation of tying off the great omentum after ligature of both ends of the gastro-epiploic arcade. There were many blood-vessels running from the gastro-epiploic channels to the curvature of the stomaclh, but when separating the great omentum from the colon one was separating a comparatively avascular area. Anyone wlho tried it in the dissecting room or on the operating table would lhave no difficulty in removing the great omentum from the front of the transverse colon. He spoke with more diffidence about removing the peritoneum from the base of the great omenturn and from the head of the pancreas, and the President mentioned injury to the transverse meso-colon. In the two cases in which he did it during life he had no difficulty in stripping the peritoneum from the front of tlle transverse mneso-colon, but he kept to the right of the middle colic artery. There was a strip over the front of the head of the pancreas whlich contained a number of lymphatic vessels. He was much amazed to hear Mr. Spencer and Mr. Hutchinson refer to the statistics he had put forward as if they were rosy; he himself regarded them'as gloomy. He would put Mr. Paterson's idea that he (Mr. Groves) took a pessimistic view against Mr. Hutchinson's and Mr.
Spencer's view that it was too optimistic. He had not really taken any view, but had given the best available statistics. He knew of no statistics where there was a less margin allowed for error than the German. He agreed that there was room for doubt as to whether the slide which had been discussed was that of cancer. But he had asked two independent professional pathologists to report, and they both said there was no doubt about its nature. Perhaps in the microphotograph the most instructive piece of tissue had not been chosen. In his third case he had made the opening of the gastro-enterostomy to the right of the middle colic artery, and he had to be content with a very much smaller pylorectomy than otherwise. And, he feared as a result of it, his patient died in eighteen months, whereas, if he had kept to the left, he might possibly have been alive now. He was interested to hear Mr. Ballance say, in his kind remarks, that provided the second operation were done within ten days of the first, there would be no difficulty in carrying it out. In answer to the President's first question, he did not know what physiological proof would be possible, but Prussian blue could be injected from the stomach down the great omentum. That was the only evidence, and it was quoted chiefly from Dobson and Jamieson.' I have, since this discussion took place, had the advantage of a personal communication from Dr. Jamieson. He states that he cannot find any vessel in the great omentum which is not taken up by the gastro-epiploic, sub-pyloric, or splenic glands. In Dobson and Jamieson's paper the fact is stated that the lymph-vessels run downwards into the great omentum, also that the efferent vessels from the sub-pyloric glands run downwards over the head of the pancreas, and others run upwards over the body of the gland to the suprapancreatic group. It is such vessels I would seek to remove with the peritoneum on the front of the pancreas.
